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SUMTOMOWIRING inhibit power supply from the power source to the load. The 
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YOKKAICHI-SHI, MIE (JP) circuit according to a power-supply command signal com 
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inhibits power Supply to the Switch circuit according to the 
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POWER SUPPLY CONTROLLER AND 
CONTROL METHOD THEREOF 

TECHNICAL FIELD 

0001. The present invention relates to a power supply con 
troller and a control method thereof, especially to a technol 
ogy for protecting a power-supply path to a load in the power 
Supply controller having a sleep mode. 

BACKGROUND ART 

0002. A power supply controller having the following 
configuration is known. In a power-supply path that connects 
a load to a power source, a high-power semiconductor Switch 
such as a power MOSFET is provide to control an amount of 
current to the load by turning on and off the semiconductor 
switch. With this configuration, the power-supply path to the 
load is protected against an overcurrent. When an excessive 
current flows in Such a power Supply controller, a potential at 
a control terminal of the semiconductor Switch is adjusted by 
a control circuit. Namely, the semiconductor Switch is turned 
off and the current is shut off (see Patent Document 1). 
0003) If the power supply controller is used as a power 
Supply controller for a vehicle, it is set to a power saving mode 
(sleep mode) when no instruction for driving the load is 
issued so that a battery can be kept from running out. In the 
sleep mode, functions of the power Supply controller are 
usually halted except for a sleep-mode cancellation function. 
0004 Patent Document 1: Japanese Unexamined Patent 
Publication. 

DISCLOSURE OF THE INVENTION 

Problem to Be Solved by the Invention 

0005. The inventors of this application have invented a 
method for protecting a power-supply path by a power Supply 
controller having the above configuration based on tempera 
tures detected in the power-supply path. The method includes 
detecting an electrical current and calculating a temperature 
based on heat generation in the power-supply path due to the 
electrical current and heat dissipation from the power-supply 
path. However, most of functions of the power Supply con 
troller is halted in the sleep mode. Therefore, the temperature 
in the power-supply path may not be properly calculated and 
thus the power-supply path may not be properly protected. 
0006. The present invention was made in view of the fore 
going circumstances. An object of the present invention is to 
provide a power Supply controller having a sleep mode and 
configured to properly protecting a power-supply path and a 
method for controlling the power Supply controller. 

Means for Solving the Problem 

0007. The present invention was made in view of the fore 
going circumstances. A power Supply controller of the 
present invention is connected to a power-supply path for 
Supplying power from a power source to a load for controlling 
power supply from the power source to the load. The power 
Supply controller has a sleep mode in which current consump 
tion thereof is reduced. The power supply controller includes 
a Switch circuit, a power-supply path protection circuit, and a 
sleep mode setting circuit. The Switch circuit is connected 
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between the power source and the power-supply path. The 
switch circuit is configured to permit and inhibit the power 
Supply from the power source to the load. The power-supply 
path protection circuit is configured to control Switching 
operation of the Switch circuit according to a power-supply 
command signal commanding any one of start and stop of the 
power Supply to the load. The power-supply path protection 
circuit is configured to calculate a temperature of the power 
Supply path regardless of whether power is Supplied to the 
load and not to calculate the temperature of the power-supply 
path in the sleep mode. The power-supply path protection 
circuit is configured to inhibit power supply to the load by the 
Switch circuit according to the calculated temperature reach 
ing a predetermined upper limit to protect the power-supply 
path. The sleep mode setting circuit is configured to set the 
power Supply controller to the sleep mode according to the 
temperature of the power-supply path satisfying a predeter 
mined temperature condition. 
0008. A method of the present invention relates to control 
ling a power Supply controller having a sleep mode in which 
current consumption is reduced and a Switch circuit for per 
mitting and inhibiting power Supply from a power source to a 
load, and connected to a power-supply path for Supplying 
power from the power source to the load for controlling power 
supply from the power source to the load. The method 
includes: calculating a temperature of the power-supply path 
regardless of whether the power is supplied to the load; inhib 
iting the power Supply to the load by the Switch circuit accord 
ing to the calculated temperature of the power-supply path 
reaching a predetermined upper limit; and setting the power 
Supply controller to the sleep mode according to the tempera 
ture of the power-supply path satisfying a predetermined 
temperature condition. 
0009. If the temperature of the power supply path satisfies 
the predetermined temperature condition, the power Supply 
controller is transitioned in the sleep mode. If the temperature 
of the power-supply path does not satisfy the temperature 
condition, the power Supply controller is not transitioned in 
the sleep mode even when the power supply to the load is 
stopped. Namely, even when the power Supply to the load is 
stopped, the power Supply controller continues to calculate 
the temperature of the power-supply path. Therefore, the 
temperature of the power-supply path is properly estimated. 
As a result, the power-supply path can be properly protected 
by the power Supply controller having the sleep mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 is a block diagram illustrating a general con 
figuration of a power Supply controller according to an aspect 
of the present invention; and 
0011 FIG. 2 is a timing diagram schematically illustrating 
variations in signals over time according to the aspect. 

EXPLANATION OF REFERENCE CHARACTERS 

0012 10... Power supply controller 
0013 20... Power-supply path protection circuit 
0014) 21... Power supply determination control circuit 
00.15 22. . . Wire temperature calculation circuit 
0016. 23. . . Current detection circuit (Current detector) 
0017 24 . . . Ambient temperature sensor (Temperature 
detector) 

0018, 30... Switch circuit 
(0019. 31... Main switch (Switch circuit) 
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0020 32 . . . Sense transistor (Current detector) 
0021 40 . . . SW input detection circuit (Sleep mode 
setting circuit) 

0022 I ... Supply current 
0023 Ta. . . Ambient temperature 
0024. Tth . . . Threshold temperature 
0025 Tw . . . Power-supply path temperature (Wire tem 
perature) 

0026 ATw... Increase in power-supply path temperature 
0027 AT lower . . . Temperature increase for determina 
tion (Predetermined temperature) 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0028 <Illustrative Aspect> 
0029. The one aspect of the present invention will be 
explained with reference to FIGS. 1 and 2. FIG. 1 is a block 
diagram illustrating a general configuration of a power Supply 
controller 10 according to an aspect of the present invention. 
FIG. 2 is a timing diagram Schematically illustrating varia 
tions in signals over time according to the aspect. 
0030) 1. Circuit Configuration 
0031. As illustrated: in FIG.1, the power supply controller 
10 is arranged between a power source Ba and a load 50, and 
connected to a power-supply line (a power-supply path) 51 
for supplying power from the power source Ba to the load 50. 
The power supply controller 10 is configured to control power 
supply from the power source Ba to the load 50. The power 
supply controller 10 has a sleep mode that is an operation 
mode in which current consumption thereof is reduced. 
0032. The power supply controller 10 includes a switch 
(SW) input detection circuit (an example of a sleep-mode 
setting circuit) 40, a Switch circuit 30, and a power-supply 
path protection circuit 20. 
0033. In this aspect, the power supply controller 10 is used 
in a vehicle engine compartment. The power source Ba is a 
battery. The load 50 is a motor, for example, driven and 
controlled by the power supply controller 10 via the power 
supply path 51, which is an electrical wire. In FIG. 1, a battery 
voltage Vb is directly applied to the switch circuit 30. The 
battery voltage Vb is converted to predetermined voltages by 
a voltage converter (not shown) and applied to the power 
supply path protection circuit 20 and the SW input detection 
circuit 40. 
0034. The aspects of the present invention are not limited 
to the power Supply controller of this aspect. The technology 
can be applied to any power Supply controller having a sleep 
mode and configured to control power Supply to loads to 
protect power Supply lines. 
0035. The SW input detection circuit 40, which is a sleep 
mode setting circuit, is connected to an input Switch SW. 
When the input switch SW is turned on, the SW input detec 
tion circuit 40 receives an input signal (a power-supply com 
mand signal) Sin commanding a start of power Supply to the 
load 50 and generates an output command signal (a power 
Supply command signal) Stn. Namely, in this aspect, an 
instruction for starting the power supply to the load 50 is 
issued when the input switch SW is turned on. In FIG. 1, the 
SW input detection circuit 40 receives a low input signal Sin 
when the input switch SW is turned on. 
0036. When the input switch SW is turned off, the SW 
input detection circuit 40 receives an input signal Sin that is an 
instruction for stopping the power supply to the load 50. In 
FIG. 1, the SW input detection circuit 40 receives a high input 
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signal Sin when the input switch SW is turned off. Namely, a 
terminal (not shown) of the SW input detection circuit 40 
through which the input signal Sin is input is pulled up. 
0037. After the input switch SW is turned off and an 
increase ATw in temperature of the power-supply path 51 
(hereinafter referred to as “the increase in wire temperature') 
from an ambient temperature Ta is equal to or lower than a 
predetermined temperature increase AT lower, the SW input 
detection circuit 40 generates a sleep modesignal Sp. The SW 
input detection circuit 40 sends the sleep mode signal Sp to 
circuits in the power supply controller 10 so that the power 
supply controller 10 is set to the sleep mode (in a sleep state). 
0038 Even while the power supply controller 10 is in the 
sleep state, the SW input detection circuit 40 is still able to 
receive the input signal Sin that is an instruction for starting 
the power supply to the load 50. The SW input detection 
circuit 40 has a function for activating the power Supply 
controller 10 from the sleep state according to a reception of 
the input signal Sin, that is, a wake-up function. 
0039. The switch circuit 30 is connected between the bat 
tery Ba and the power-supply path 51. The switch circuit 30 
starts and stops the power supply from the battery Ba to the 
load 50 according to a power Supply control signal Scn from 
the power-supply path protection circuit 20. The switch cir 
cuit 30 is configured as a semiconductor Switch including a 
main switch 31 and a sense transistor (a current detector) 31. 
The main switch 31 is provided for supplying power to the 
load 50. The sense transistor 32 is provided for detecting a 
load current (a supply current). As illustrated in FIG. 1, the 
main switch 31 and the sense transistor 32 are N-channel field 
effect transistors (FETs). 
0040. The power-supply path protection circuit 20 
includes a power Supply determination control circuit 21, a 
wire temperature calculation circuit 22, a current detection 
circuit (a current detector) 23, and en ambient temperature 
sensor (a temperature detector) 24. The power-supply path 
protection circuit 20 turns on the switch circuit 30 according 
to the power-supply command signal Stn. The power-supply 
path protection circuit 20 turns off the switch circuit 30 to 
protect the power-supply path 51 when the temperature Tw of 
the power-supply path 51 reaches a predetermined upper limit 
Tsm. 

0041. The current detector includes the current detection 
circuit 23 and the sense transistor 32. The current detector 
detects a load current I that flows into the power-supply path 
51 via the Switch circuit 30. The current detection circuit 23 
calculates the load current I by multiplying a sense current, 
which is detected by the sense transistor 32, by a predeter 
mined number. Information on a Supply current I is sent to the 
wire temperature calculation circuit 22. 
0042. The ambient temperature sensor 24 is arranged near 
the wire temperature calculation circuit 22 and configured to 
detect an ambient temperature Ta in the vehicle engine com 
partment. 
0043 Information on the ambient temperature Ta is sent to 
the wire temperature calculation circuit 22. 
0044) The wire temperature calculation circuit 22 calcu 
lates an increase ATwin the wire temperature from the ambi 
ent temperature Tabased on heat generation in the power 
supply path 51 due to the current I and heat dissipation from 
the power-supply path 51 in a normal operation mode other 
than the sleep mode. This calculation is performed whether 
the current I is present or not. The wire temperature calcula 
tion circuit 22 then calculates a temperature Tw of the power 
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supply path (hereinafter referred to as “wire temperature') by 
adding the increase ATw to the ambient temperature Ta. The 
wire temperature calculation circuit 22 sends the calculated 
increase ATw in the wire temperature to the SW input detec 
tion circuit 40, and the information on the wire temperature 
Tw to the power supply determination control circuit 21. 
0045. The wire temperature calculation circuit 22 samples 
the current I for every predetermined time period At, and 
calculates the increase ATw in the wire temperature by sub 
stituting the current I into the following equation (1). 

1) x1-exp(-Attw) (1) 

0046 where, 
10047 I (n): Detected current (A) in the n" detection (n is 
an integer equal to or larger than 1) 
0048 ATw(n): Increase (C.) in the wire temperature in 
the n" detection 
0049 Rw(n)=Rw (O)x1 +Kwx(Tw-To); Wire resistance 
(S2) in the n" detection 
0050 Rw(0): Wire resistance (S2) at a predetermined ref 
erence temperature To. 
0051. Rthw: Thermal resistance of the wire (C/W) 
0052 tW: Thermal time constant of the wire (C.). 
0053 Kw: Resistance-temperature coefficient of the wire 

(?o C.) 
0054 Inequation (1), the first term excluding the current I 
indicates the heat dissipation from the power-supply path 51. 
and the second term including the current I indicates the heat 
generation in the power-supply path 51. When the current 
supplied to the load 50 is shut off and no current I is present, 
the wire temperature Tw is determined based on the heat 
dissipation from the power-supply path 51. 
0055. The power supply determination control circuit 21 
controls on and off of the switch circuit 30 according to the 
power-supply command signal Stn from the SW input detec 
tion circuit 40. When the wire temperature Tw reaches the 
predetermined upper limit Tem, the power Supply determina 
tion control circuit 21 turns off the Switch circuit 30. The 
upper limit Tem of the wire temperature Tw corresponds to a 
smoke point at which the wire starts to smoke. When the wire 
temperature reaches the Smoke point Tsm, the power Supply 
determination control circuit 21 turns off the main Switch 31 
of the switch circuit 30 and inhibits supplying the power to the 
load 50 to protect the power-supply path 51. 
0056 2. Operation of the Power Supply Controller 
0057 Next, operation of the power supply controller 10 of 
this aspect will be explained with reference to the timing 
diagram in FIG. 2. 
0058. During a halt of the load (or the motor) 50, assume 
that the input switch SW is turned on at time to in FIG. 2 to 
resume the power supply to the load 50. In response to the 
closing of the input switch SW, the SW input detection circuit 
40 activates the power supply controller 10 by the wake-up 
function. The SW input detection circuit 40 sends the output 
command signal (the power-supply command signal) Stn to 
the power Supply determination control circuit 21. 
0059. The power supply determination control circuit 21 
generates the power Supply control signal Scn that is an 
instruction for turning on the main switch 31 of the switch 
circuit 30 according to the output command signal Stn to turns 
on the main Switch 31. According to the power Supply control 
signal Scn, the current I is supplied from the battery Ba to the 
load. 50. As a result, the wire temperature Twincreases from 
the ambient temperature Ta. 
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0060 Namely, the sense transistor 32 and the current 
detection circuit 23 detect the load current I according to the 
power-supply instruction for Supplying power to the load 50. 
and the ambient temperature sensor 24 detects the ambient 
temperature Ta (a detecting step). The wire temperature cal 
culation circuit 22 calculates the increase ATw in the wire 
temperature from the ambient temperature using equation 1. 
and calculates the wire temperature Twby adding the increase 
ATW to the ambient temperature Ta (a calculating step). 
0061. In FIG. 2, two different currents I, a short-circuit 
current Is and a normal current In, are shown. The short 
circuit current Is is measured when the power-supply path 51 
is shorted. The normal current In is measured when the 
power-supply path 51 is in a normal condition. In FIG. 2, the 
short circuit in the power-supply path 51 is present at time to. 
0062. When the short circuit in the power-supply path 51 

is resolved at time t1 in FIG. 2, the current. I decreases from 
the short-circuit current Is to the normal current In. At that 
time, an amount of heat dissipation from the power-supply 
path 51 is larger than an amount of heat generation due to the 
current I. Therefore, the calculated wire temperature Tw 
decreases. 

0063. When the current I increases again from the normal 
current Into the short-circuit current Is at timet2 in FIG. 2, the 
wire temperature Tw also increases. When the input switch 
SW is turned off at time t3 in FIG. 2, the SW input detection 
circuit 40 sends the output command signal Stn to the power 
Supply determination control circuit 21 to stop Supplying the 
current I. The power supply determination circuit 21 gener 
ates the power Supply control signal Scn to turn off the main 
Switch 31 according to the output command signal Stn. The 
main switch 31 is turned off according to the power supply 
control signal Scn. As a result, the current I supplied to the 
load is shut off, and the calculated wire temperature Tw 
decreases. 
0064. A graph at the bottom of FIG. 2 illustrates variations 
in the wire temperature Twin known sleep mode transition 
that the power supply controller 10 enters immediately after 
the input switch SW is turned off. When the power supply 
controller 10 enters a known sleep mode and the input switch 
SW is turned off, the wire temperature calculation circuit 22 
stops the calculation of the wire temperature Tw. As illus 
trated in FIG. 2, the increase ATw in the wire temperature is 
reset and the wire temperature Tw is set to the ambient tem 
perature Ta. In this aspect, the power supply controller 10 
does not enter the sleep mode simultaneously with the turning 
off of the input switch SW. Therefore, even when the input 
switch SW is turned off, the wire temperature calculation 
circuit 22 continues to calculate the wire temperature Tw and 
the increase ATw in the wire temperature. 
0065. When the input switch SW is turned on again at time 
t4 in FIG. 2, the input detection circuit 40 sends the output 
command signal Stn for starting the current I to flow to the 
power supply determination control circuit 21 similarly to the 
operation at time to. The power supply determination control 
circuit 21 turns on the main switch 31 according to the output 
command signal Stn. The wire temperature Tw calculated 
based on the current I increases from the wire temperature Tw 
at time ta. 
0066. In case of the known sleep mode transition, the wire 
temperature Tw increases from the ambient temperature Ta. 
The wire temperature calculation circuit 22 determines that 
the wire temperature Tw is equal to the ambient temperature 
Ta at time ta even though an actual wire temperature Tw is 
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higher than the ambient temperature Ta at time ta. Based on 
the determination, the wire temperature calculation circuit 22 
starts calculation of the wire temperature Tw. 
0067. In this aspect, when the wire temperature Tw 
reaches the smoke point Tsm of the wire at time t5 in FIG. 2, 
the power supply determination circuit 21 turns off the main 
switch 31 even when the input switch SW is turned on (a 
inhibiting step). Namely, the power Supply determination 
circuit 21 stops the power supply to the load 50 to protect the 
power-supply path 51. Because the power Supply is stopped, 
the wire temperature Tw decreases and thus the power-supply 
path 51 does not reach actual Smoke. The power-supply path 
51 is properly protected. 
0068. In the calculation of the wire temperature Tw 
according to the known sleep mode transition, the calculated 
wire temperature Tw at timets is lower than the smoke point 
Tsm of the wire. Therefore, the current I indicated by dotted 
lines in FIG. 2 continues to flow until, time to at which the 
input switch SW is turned off. Namely, the power supply 
controller 10 may continue feeding the flow current Ibased on 
the wire temperature Tw calculated according to the known 
sleep mode transition although the actual wire temperature 
Tw has reached the smoke point Tsm of the wire. 
0069. In this aspect, when the wire temperature Tw 
decreases to the predetermined temperature Tth or lower and 
the increase ATW in the wire temperature is equal to or less 
than the increase AT lower for the determination (corre 
sponding to “a predetermined temperature'), the SW input 
detection circuit 40 generates the sleep mode signal Spand 
sets the power supply controller 10 to the sleep mode (a 
setting step). 
0070. In this aspect, the threshold temperature Tthis set by 
adding a predetermined temperature (the increase AT lower 
for the determination) to the ambient temperature Ta. The 
increase AT lower for the determination is set according to 
the setting conditions of the power supply controller 10. With 
this configuration, timing for setting the power Supply con 
troller 10 to the sleep mode is adjustable. Namely, a balance 
between power saving and reliability of wire protection is 
adjustable. If the reliability of wire protection is more con 
sidered, the threshold temperature Tth is set to a temperature 
near the ambient temperature Ta. Namely, a predetermined 
additional temperature (the increase AT lower for the deter 
mination) is set to a small value, for example, between 0.1° C. 
and 5° C. 
(0071 3. Effect of this Aspect 
0072, In, this aspect, the increase ATw in the wire tem 
perature is included in conditions for transitioning into the 
sleep mode of the power supply controller 10. Even when the 
input switch SW is turned off, the power supply controller 10 
does not enter the sleep mode if the increase ATwin the wire 
temperature is greater than the increase AT lower for the 
determination (the wire temperature Tw is higher than the 
threshold temperature Tth). The wire temperature calculation 
circuit 22 continues calculating the wire temperature Tw. 
Therefore, even when start and stop of the power supply to the 
load 50 are repeated in a relatively short period and the wire 
temperature Tw does not decrease to the ambient temperature 
Ta, the wire temperature Twis properly calculated. Therefore, 
the power-supply path 51 is properly protected. Namely, the 
power-supply path 51 is properly protected by the power 
supply controller 10 having the sleep mode. 
0073. The threshold temperature Tth is set by adding the 
predetermined temperature increase AT lower to the ambient 
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temperature Ta. The temperature increase AT lower can be 
set according to the setting conditions of the power Supply 
controller 10. Namely, the balance between the power saving 
and the reliability of wire protection in the power supply 
controller 10 is adjustable. 
(0074) <Other Aspects) 
0075. The present invention is not limited to the above 
aspect explained in the above description with reference to 
the drawings. The following aspects may be included in the 
technical scope of the present invention, for example. 

0.076 (1) In the above aspect, the threshold temperature 
Tth is set by adding the predetermined temperature (the 
increase AT lower for the determination) to the ambient 
temperature Ta. However, the threshold temperature Tth 
can be set differently. The threshold temperature Tth 
may be set to a constant temperature that does not 
depend on the ambient temperature Ta. With such a 
threshold temperature Tth, the reliability of wire protec 
tion can be achieved. 

0.077 (2) In the above aspect, the current detector 
includes the current detection circuit 23 and the sense 
transistor 32. However, the current detector can be con 
figured differently. For example, the Supply current may 
be detected using a shunt resistor. Alternatively, the cur 
rent may be detected based on a drain-source Voltage 
Vds of the main switch (the N-channel FET). 

0078 (3) In the above aspect, the sleep mode setting 
circuit is used as the SW input detection circuit 40. 
However, the sleep mode setting circuit may be provided 
separately from the SW input detection circuit 40. 

0079 (4) In the above aspect, the circuits in the power 
Supply controller 10 are provided as separate circuits. 
However, the power supply controller 10 may have dif 
ferent configurations. For example, the power-supply 
path protection circuit 20 without the ambient tempera 
ture sensor 24 and the SW input detection circuit 40 may 
be provided by an application specific integrated circuit 
(ASIC). 

1. A power Supply controller connected to a power-supply 
path for Supplying power from a power source to a load for 
controlling power Supply from the power Source to the load, 
and having a sleep mode in which current consumption is 
reduced, comprising: 

a Switch input detection circuit configured to generate a 
power-supply command signal commanding any one of 
start and stop of the power Supply from the power Source 
to the load: 

a Switch circuit connected between the power Source and 
the power-supply path and configured to permit and 
inhibit the power supply from the power source to the 
load; 

a power-supply path protection circuit configured to con 
trol Switching operation of the Switch circuit according 
to the power-supply command signal, to calculate a tem 
perature of the power-supply path regardless of whether 
power is Supplied to the load, not to calculate the tem 
perature of the power-supply path in the sleep mode, to 
determine whether the calculated temperature of the 
power-supply path reaches an upper limit, and to inhibit 
power Supply to the load by the Switch circuit according 
to the calculated temperature reaching a the upper limit 
to protect the power-supply path; and 

a sleep mode setting circuit configured to determine 
whether the temperature of the power-supply path satis 
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fies a temperature condition and set the power Supply 
controller to the sleep mode according to a result of the 
determination indicating the temperature of the power 
Supply path satisfying a predetermined temperature con 
dition. 

2. The power Supply controller according to claim 1, 
wherein the temperature condition is that the temperature of 
the power-supply path decreases to a threshold temperature 
after the power-supply path protection circuit receives the 
power-supply command signal commanding the stop of the 
power Supply to the load. 

3. The power Supply controller according to claim 1, 
wherein the power-supply path protection circuit includes: 

a current detector configured to detect a current flowing 
through the load; 

a temperature detector configured to detect an ambient 
temperature; 

a wire temperature calculation circuit configured to calcu 
late an increase in temperature of the power-supply path 
from the ambient temperature based on a difference 
between heat generation in the power-supply path due to 
the current flowing through the power-supply path and 
heat dissipated from the power-supply path, and to cal 
culate a temperature of the power-supply path by adding 
the increase in temperature of the power-supply path to 
the ambient temperature; and 

a power Supply determination control circuit configured to 
control turn-on and turn-off of the switch circuit accord 
ing to the power-supply command signal, and to turn off 
the switch circuit according to the temperature of the 
power-supply path reaching the upper limit. 

4. The power Supply controller according to claim 2, 
wherein the threshold temperature is set by adding a prede 
termined temperature to the ambient temperature. 

5. A method for controlling a power supply controller 
connected to a power-supply path for Supplying power from a 
power source to a load for controlling power Supply from the 
power source to the load, and having a Switch circuit config 
ured to permit and inhibit the power supply from the power 
Source to the load and a sleep mode in which current con 
Sumption is reduced and, comprising: 

calculating a temperature of the power-supply path regard 
less of whether the power is supplied to the load; 
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determining whether the calculated temperature of the 
power-supply path reaches an upper limit: 

inhibiting the power supply to the load by the switch circuit 
according to the calculated temperature of the power 
Supply path reaching a the upper limit; 

determining whether the temperature of the power-supply 
path satisfies a temperature condition: and 

setting the power Supply controller to the sleep mode 
according to a result of the determination indicating the 
temperature of the power-supply path satisfying the tem 
perature condition. 

6. The method for controlling the power supply controller 
according to claim 5, wherein the temperature condition is 
that the temperature of the power-supply path decreases to a 
threshold temperature after a power-supply command signal 
commanding the stop of the power Supply to the load is 
received. 

7. The method for controlling the power supply controller 
according to claim 5, further comprising: 

generating a power-supply command signal commanding 
a start of the power supply to the load: 

detecting a current flowing through the load and an ambient 
temperature according to the power-supply command 
signal the load, wherein 

detecting heat generation in the power-supply path due to 
the current flowing through the power-supply path; and 

detecting heat dissipation from the power-supply path, 
wherein 

the calculating includes calculating: 
a difference between the heat generation and the heat dis 

sipation; 
an increase in the temperature of the power-supply path 

from the ambient temperature based on the difference 
between the heat generation and the heat dissipation; 
and 

a temperature of the power-supply path by adding the 
increase in temperature of the power-supply path to the 
ambient temperature. 

8. The method for controlling the power supply controller 
according to claim 6, wherein the threshold temperature is set 
by adding a predetermined temperature to the ambient 
temperature. 


